Introduction {#s001}
============

The obesity epidemic affects children in the United States where 18.5% of children aged 2--19 years and 13.9% of young children aged 2--5 years are suffering from obesity.^[@B1]^ Specifically, in Georgia, approximately 30% of adolescent youth are overweight or obese.^[@B2]^ Children who are obese are more likely to continue to be obese as adults if corrective actions are not taken.^[@B3],[@B4]^ Furthermore, childhood obesity is related to chronic illnesses such as hypertension, glucose intolerance, type 2 diabetes, and sleep apnea.^[@B5]^

Low-income children have disproportionately higher rates of obesity and food insecurity than those in the middle or upper class.^[@B6]^ In the United States, over 15 million children live in food insecure homes.^[@B7]^ Those who reside in low-income neighborhoods may have limited access to stores with healthy and affordable food, while being inundated with fast food options that are nutritionally poor and calorically dense.^[@B8]^ The combination of food insecurity and residing in an obesogenic environment can increase the risk of obesity for those who live in these low socioeconomic neighborhoods. Furthermore, poor eating habits influence early childhood obesity.^[@B11]^

Children\'s food preferences are shaped early in life and depend on the experiences and exposure they have had with food.^[@B12],[@B13]^ Because children\'s food preferences are highly influenced by their exposure to different foods, it is vital to expose children to a wide variety of healthy foods early in life.^[@B12]^ Accordingly, as children age, it becomes more difficult to modify their food preferences.^[@B12],[@B14]^ Therefore, early childhood is an ideal period to encourage and expose children to a variety of healthy foods, such as fruits and vegetables (FV). Increasing FV consumption among young children may reduce risk for obesity, chronic diseases, and establish healthy habits for adulthood.^[@B15],[@B16]^

FV consumption is linked to a healthier childhood^[@B17],[@B18]^ and adulthood.^[@B19]^ Diets that are rich in FV are associated with a multitude of health benefits such as a reducing the risk of obesity,^[@B20]^ cardiovascular disease,^[@B21]^ strokes,^[@B22]^ diabetes^[@B23],[@B24]^ and certain cancers.^[@B25],[@B26]^ According to the 2015--2020 Dietary Guidelines for Americans, children should consume between one and four cups of FV daily depending upon age.^[@B27]^ However, on average, the majority of children are not meeting their vegetable recommendations.^[@B27]^ One reason for children\'s lack of vegetable consumption is food neophobia. Food neophobia, or the fear of trying unfamiliar foods, is common in early childhood,^[@B12],[@B14]^ thereby making food acceptance during these early years challenging. Food neophobia can be reduced by providing children with multiple exposures to the same types of foods.^[@B13],[@B14],[@B28]^ An increase in the number of times a child is exposed to a new food can result in the child liking the taste of this new food.^[@B29]^ Exploring novel approaches to introduce new foods, specifically, FV is important to increase FV consumption among children.

The use of characters has been found useful to influence taste preferences in children.^[@B30]^ For example, two separate studies found that children significantly preferred food products that had a fun character displayed on the package versus food that did not, although the food products were identical.^[@B31],[@B32]^ In addition, characters from picture books and puppets have also been reported to influence children\'s food consumption and preferences.^[@B33],[@B34]^ Results from a study where children were shown a puppet DVD for 5 consecutive days before lunch to influence FV consumption reported a significant increase in FV consumed from the test group compared to the control groups.^[@B34]^

The use of characters to influence children\'s food preferences in grounded in the social cognitive theory (SCT). According to SCT, developed by Albert Bandura, children learn through observational modeling by observing the behavior of those around them.^[@B35]^ Therefore, if a child sees a character, they admire doing a specific action (such as eating a healthy or nonhealthy food), and they may imitate this action and see themselves as being successful at completing the action.

Educating young children in using arts-based approaches results in increased understanding and a more positive attitude about the message.^[@B36],[@B37]^ This approach may be promising for low-income children who lack exposure to FV. The goal of this study was to pilot the effectiveness of using characters to increase low-income children\'s willingness to try FV at recipe-tasting sites. This study focused on delivering FV taste test to children who participated in the Summer Food Service Program (SFSP) in Clarke County, GA. The United States Department of Agriculture (USDA) SFSP helps low-income children to continue to receive nutritious meals when school is out for summer vacation.^[@B38]^ Due to poverty levels in Clarke County, GA, the school district is a part of the Federal Community Eligibility Provision (CEP) from the USDA.^[@B39]^ The CEP allows free school meals to be served to each student without the basis of financial need.^[@B39]^ To implement CEP, at least 40% of students in the school district must qualify for free and reduced lunch based on National School Lunch Program guidelines.^[@B39]^ As the provision for school meals is highly important during the school year, it is important to find creative ways to increase consumption of healthy foods for low-income children during summer months.

Before this study, staff observation during SFSP meal delivery indicated that children frequently turned down healthy options included with meals such as FV (e.g., baby carrots). In response to this concern, researchers determined that providing novel exposure to FV at SFSP sites may be a promising way to increase willingness to try FV among low-income children. The goal of this study was to utilize the recipe taste test (RTT) to assess (1) children\'s willingness to try FV with and without the use of characters; (2) children\'s taste acceptability of selected FV recipes; and (3) children\'s willingness to try FV featured in recipes at home and at school. We hypothesized that low-income children would be more willing to try recipes presented with characters than without characters. We further hypothesized that low-income children would like the taste of recipes, and that low-income children would be willing to try the recipes again at home and at school.

Methods {#s002}
=======

Participants and recruitment {#s003}
----------------------------

The study sample included 125 low-income children aged 2 to 18 who participated in the Clarke County School District (CCSD) SFSP sites ([Table 1](#tb1){ref-type="table"}). Researchers worked with the CCSD school nutrition director to determine program sites. Parents were given a written assent letter and asked to give assent for children\'s participation and completion of a brief demographic survey. The University of Georgia Institutional Review Board approved all the study protocols before the start of data collection.

###### 

Study Sample Characteristics of Children who Participated in Recipe Taste Test at Summer Food Service Program Sites in Clarke County, Georgia *N*=125

  Characteristics       \%
  --------------------- ------
  \% African American   64
  \% Hispanic           24
  \% Caucasian          10.4
  \% Boys               46.4
  \% Girls              51.2

Study design and measures {#s004}
-------------------------

The study design was a small scale pilot study to conduct taste tests of FV recipes with low-income children. Over a 4-week period, participants were invited to take part in a voluntary RTT and told the activity was not related to receiving a summer meal. All recipes were tested first with a voluntary sample of participants and feedback was given to improve recipes. The study was conducted at two SFSP sites during the summer of 2016. At Site 1, characters promoting FV were present at the recipe-tasting station. The characters were called Freggie (fruits + veggies) and Friends. Freggie is a fun frog character that inspires healthy choices with his Green Machine (fruit and veggie cart). Freggie\'s Friends are life-sized FV characters. Each character represented the corresponding FV in the featured recipe (e.g., *Perri Pear*, *Cassie Carrot*), who were also present when recipe tastings were conducted. At Site 2, researchers presented the taste test at the tasting station without characters being present. One to two new recipes were introduced to participants each week. Each recipe-tasting station displayed the following: (1) a poster of the recipe ingredients; (2) specific information about the risk of allergies; (3) a list of symptoms of an allergic reaction; and (4) a care plan giving directions on what to do if an allergic reaction occurred. FV featured in recipes included pears, kiwi, pineapples, carrots, cauliflower, and sweet potatoes ([Table 2](#tb2){ref-type="table"}).

###### 

Recipes for Sample Taste Test with Low-Income Children at Summer Food Service Program Sites in Clarke County, Georgia

  Fruit or vegetable for taste test   Recipe
  ----------------------------------- -------------------------
  Pear                                Pear-adise Smoothie
  Kiwi                                Kiwi Pops
  Sweet potato                        Sweet Potato Bread
  Carrot                              Carrot Veggie Pockets
  Pineapple                           Pineapple Aloha Pasta
  Cauliflower                         Cauliflower Pop "Cauli"

Data were collected via The Taste Test Tool (TTT), and a Taste and Rate Questionnaire. The TTT, a brief seven-item survey, is a validated instrument^[@B40]^ used to evaluate food tasting activities among low-income children and adolescents. Researchers used the TTT to evaluate children\'s (1) previous exposure to the FV featured in the recipe, (2) whether or not they tried the recipe, and (3) whether or not they would try the recipe again at home and at school. The Site 1 TTT also included questions about whether or not children would be more likely to try FV in the presence Freggie characters. The Site 2 TTT did not address questions related to characters as characters were not present during the time of the taste test. The Taste and Rate Questionnaire created by Birch et al. was used to assess taste preferences for featured recipes.^[@B41]^ The tool includes a happy face scale for children to indicate how they like a recipe. The scale uses a smile, for "I really liked the recipe," a blank face for "I sort of like the recipe," and a frown for "I did not like the recipe."^[@B41]^

Before participating in the recipe-tasting activity, children were told by a researcher that a study to learn more about how children like recipes with FV was taking place. Participants were told that they would taste a recipe and answer a brief survey. After tasting the recipe, the participant was administered the TTT. Participants were then asked to rate the taste of the recipe via a Taste and Rate Questionnaire. The survey was led by a graduate research assistant and took 5--10 min to complete. After completing the survey, participants were given a FV newsletter that contained the featured recipes from the tasting.

Data analysis {#s005}
-------------

Descriptive statistics and means were calculated using SPSS version 24.0 for the analysis of the exposure to FV, willingness to try FV, and taste preferences.

Results {#s006}
=======

Study sample {#s007}
------------

A total of 125 low-income children participated in the RTTs at SFSP Sites 1 and 2. Participants identified as African American (64%), Hispanic (24%), and Caucasian (10.4%). Fifty-one percent of the participants were girls.

Recipe taste tests {#s008}
------------------

Overall results for the RTTs are presented in [Table 3](#tb3){ref-type="table"} and [Table 4](#tb4){ref-type="table"}. During week 1 (*Pear* RTT), all participants at both sites (Site 1: with Freggie \[WF\]; Site 2: No Freggie \[NF\]) had seen a pear before. In addition, all participants (*n*=11, 100%) exposed to Freggie liked the Pear recipe compared to those without Freggie (*n*=6, 67%). Eight children (73%) at Site 1 (WF) reported that they were willing to try the pear recipe due to the presence of Freggie, however, 10 participants (91%) reported that they would have still tried the pear recipe without Freggie being present.

###### 

Children\'s Recipe Taste Test with Freggie and Friends Characters Present at Summer Feeding Site During Summer 2016

  Questions                                            FV featured in taste test, N^[a](#tf2){ref-type="table-fn"}^=57                                                                        
  ---------------------------------------------------- ----------------------------------------------------------------- --------- --- -------- ---- -------- ---- --------- --- -------- --- -------
  Did you like the recipe?                             11                                                                11, 100   8   8, 100   10   7, 70    15   10, 67    6   3, 50    7   2, 29
  Have you seen this FV before?                        11                                                                11, 100   8   6, 75    10   6, 60    15   15, 100   6   5, 83    7   5, 71
  Have you tried this FV before?                       11                                                                10, 91    8   6, 75    10   6, 60    15   12, 80    6   3, 83    7   3, 43
  Would you try this FV again at school?               11                                                                9, 82     8   7, 88    10   8, 80    15   12, 80    6   3, 50    7   3, 43
  Would you try this FV again at home?                 11                                                                9, 82     8   7, 88    10   8, 80    15   12, 80    6   3, 50    7   2, 29
  Did you try this FV today because you saw Freggie?   11                                                                8, 73     8   7, 88    10   10,100   15   13, 87    6   6, 100   7   6, 86
  Would you have tried this FV without Freggie?        11                                                                10, 91    8   6, 75    10   7, 70    15   7, 47     6   2, 33    7   1, 14

Summer Food Service Program Site 1 with Freggie and Friends characters. Freggie and Friends are fruit and vegetable characters that promote healthy eating.

Total number of participants at Site 1.

Number of participants who participated in the respective FV RTT.

y, Number of participants who responded "YES" to questions; %Y, Percentage of participants who responded "YES" to questions.

FV, fruit and vegetable; RTT, recipe taste testing.

###### 

Children\'s Recipe Taste Test Without Freggie and Friends Characters Present at Summer Food Service Program Site in Clarke County, Georgia

                                           FV featured in taste test, N^[a](#tf7){ref-type="table-fn"}^=68                                                                          
  ---------------------------------------- ----------------------------------------------------------------- -------- --- -------- ---- -------- ---- --------- ---- --------- ---- -------
  Did you like the recipe?                 9                                                                 6, 67    5   5, 100   17   17,100   11   8, 73     10   9, 90     16   9, 57
  Have you seen this FV before?            9                                                                 9, 100   5   5, 100   17   6, 35    11   11, 100   10   10, 100   16   9, 57
  Have you tried this FV before?           9                                                                 7, 78    5   5, 100   17   6, 35    11   11, 100   10   10, 100   16   8, 50
  Would you try this FV again at school?   9                                                                 8, 89    5   5, 100   17   17,100   11   7, 64     10   10, 100   16   9, 57
  Would you try this FV again at home?     9                                                                 8, 89    5   5, 100   17   17,100   11   8, 73     10   10, 100   16   9, 57

Summer Food Service Program Site 2 with Freggie and Friends characters. Freggie and Friends are fruit and vegetable characters that promote healthy eating.

Total number of participants at Site 2.

Number of participants who participated in the respective FV RTT.

y, Number of participants who responded "YES" to questions; %Y, Percentage of participants who responded "YES" to questions.

During week 2 (*Kiwi* RTT), six out of eight participants (75%) at Site 1 (WF) and all participants (5, 100%) at Site 2 (NF) had previously seen a kiwi. All participants at both sites reported that they liked the Kiwi recipe. More children were willing to try the kiwi recipe because of the presence of Freggie (*n*=7, 88%), compared to six out of eight children (75%) who were willing to try the recipe without Freggie.

During week 3, there were two RTTs (*sweet potato* RTT and *carrot* RTT). For the sweet potato RTT, six children (*n*=10, 60%) at Site 1 and six children (*n*=17, 35%) at Site 2 had seen a sweet potato before. All participants (*n*=17) at Site 2 (NF) liked the recipe compared to 7 out of 10 participants (70%) at Site 1 (WF). At Site 1 (WF), all participants (*n*=10, 100%) were willing to try the sweet potato recipe with Freggie present compared to seven children who reported that they would try without Freggie\'s presence (*n*=10, 70%). For the carrot RTT, all participants at both sites had previously seen a carrot. Ten children (*n*=15, 67%) from Site 1 (WF) and eight children (*n*=11, 73%) from Site 2 (NF) liked the recipe. In addition, 13 children (*n*=15, 87%) were willing to try the carrot recipe as a result of Freggie\'s presence compared to seven children (*n*=15, 47%) who would try the recipe without Freggie at Site 1.

During week 4, two recipes were also tested (*Pineapple* RTT and *Cauliflower* RTT). In the pineapple RTT, five out of six participants (83%) at Site 1 (WF) and all participants (100%) at Site 2 (NF) had seen a pineapple before. After tasting, three children (*n*=6, 50%) at Site 1 and nine children (*n*=10, 90%) at Site 2 liked the pineapple recipe. At Site 1 (WF), children (*n*=6, 100%) were more willing to try the recipe due to the presence of Freggie compared to two children (*n*=6, 33%) who agreed that they would try the recipe without Freggie at Site 2 (NF). During the cauliflower RTT, 5 out of 7 children (71%) at Site 1 (WF) and 9 out of 16 children (57%) at Site 2 (NF) had previously seen a cauliflower. Nine participants (*n*=16, 57%) at Site 2 and two participants (*n*=7, 29%) at Site 1 liked the recipe. Six out of seven children at Site 1 (WF) (86%) were more than willing to try the cauliflower recipe due to the presence of Freggie compared with only one child who reported that he would try the recipe without Freggie (*n*=7, 14%).

Discussion {#s009}
==========

The present investigation studied the influence of characters on low-income children\'s willingness to try FV. During our recipe tastings, five out of the six recipes displayed at Site 1 (WF) showed a trend of children improving willingness to try a recipe due to the presence of Freggie (character used) compared to children who would try without Freggie\'s presence. Our findings are consistent with previous studies that have found the influence of characters on children\'s willingness to try FV.^[@B31],[@B33]^ For example, book characters in a book promoting carrots have also been successful at increasing children\'s carrot consumption.^[@B31]^ Further in a follow-up study, de Droog et al. further found that an interactive reading style using character imitation resulted in the highest carrot consumption.^[@B33]^

We also found that children enjoyed the fruit recipes more than the vegetable recipes. According to the Dietary Guidelines of 2015--2020, in the United States, 90% of children are not meeting their daily vegetable needs.^[@B27]^ Specifically, for children aged 1--18 years, vegetable recommendations are not met in any childhood life stage compared to fruit intake met at 1--8 years of age.^[@B27]^ Thus, data reveal that American children are less likely to eat vegetables than fruits.

In addition, our results revealed that recipes that resembled foods commonly eaten by children such as the sweet potatoes were better accepted than foods such as cauliflower. This finding is generally consistent with the scientific literature where children\'s willingness to try FV is highly dependent on their exposure to these foods at an early age.^[@B41]^ A study by Forestell and Mennella found that when infants were weaning from breast milk or formula, they were more likely to accept a new food product if they have had several opportunities to try it.^[@B42]^ Furthermore, a systematic review of the literature summarized that children\'s main influence for food preferences was the familiarity with the food.^[@B14]^

Finally, we found that low-income children who reported liking a recipe were much more likely to indicate that they would try the recipe again at school or at home, independent of the presence of Freggie and Friends characters. The practical relevance of this investigation was to utilize the recipes children reported they were willing to try again at school or at home for inclusion on school menus and new recipes for SFSP sites in Clarke County, Georgia. This is important to increase FV consumption among low-income children in the CCSD. Serving menu items that are proved to be healthy and liked by children is also important as this can help reduce food waste in schools.

This study was unique to investigating the impact of an entertaining healthy taste test intervention among low-income children aged 2--18 years. This investigation was particularly unique in using creative recipes such as the Pear-adise Smoothie that are more appealing to children than a bland uncooked food item. The present study, to our knowledge, was the first to test the impact of live characters in costume on children\'s willingness to try FV at summer feeding sites. Other strengths of the study included the poster displaying the recipe ingredients and allergy information.

The study also had some limitations. First is that this investigation was small-scale study with a sample size of 125 children from only Clarke County, Georgia. Having a small sample from only one region does not give an accurate representation of low-income children aged 2--18 years throughout Georgia. Nonetheless, this study is one of the firsts to investigate live characters in costume and their impact of children\'s willingness to try FV. A larger sample size is therefore needed to test the intervention. Second, our sample size included a very wide range of ages for children (2--18 years) and this could have affected our findings for character influence on children\'s willingness to try FV. Previous studies have found that young children are more influenced by characters than older children.^[@B43]^ Finally, researchers could only perform taste test with children who were present at summer feeding sites with legal guardians to provide assent. Therefore, participation in the study at Summer Feeding Program Sites varied highly from week to week during the study period.

Health equity implications {#s010}
--------------------------

This study provides a replicable model to promoting FV at SFSP sites in partnership with a large school district serving low-income children. As low-income children experience higher rates of food insecurity and obesity, increasing FV consumption may be a way to decrease chronic disease risk.^[@B6]^ In addition, collaborative projects with school systems may provide greater access to low-income children to promote FV at SFSP sites, at home, and at school. Future research should determine children\'s preferences for characters and children\'s input on specific FV to feature in recipes. Newly developed interventions should include a greater number of children and sites. Furthermore, future studies may consider enrolling children during the school year so that children can participate in recipe tasting when a legal guardian is not present.
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CCSD

:   Clarke County School District

CEP

:   Community Eligibility Provision

FV

:   fruits and vegetables

NF

:   no Freggie

RTT

:   recipe taste test

SCT

:   social cognitive theory

SFSP

:   Summer Food Service Program

TTT

:   Taste Test Tool

USDA

:   United States Department of Agriculture

WF
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